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background: Abnormalities in skeletal muscle oxygen delivery and mitochondrial oxygen utilization are thought to contribute to the 
pathophysiology of claudication in subjects with lower extremity peripheral arterial disease (PAD). Non-invasive measurement of tissue oxygen 
delivery as well as oxygen utilization (reflecting muscle mitochondrial function independent of oxygen delivery) can be performed with near-infrared 
spectroscopy (NIRS).
methods: In eight subjects disabled by claudication from PAD (age 71.4±7.9 years, 37.5% female, ABI 0.73± 0.27), muscle oxygen delivery and 
utilization in the affected gastrocnemius was assessed by continuous wave NIRS at baseline and after completion of a thrice-weekly, 12-week 
supervised walking program. The recovery of oxygen consumption (mVO2) after exercise was fit to a mono-exponential curve, with the time constant 
(Tc) used as an index of mitochondrial function. Time to half magnitude of recovery (T1/2), a measurement reflecting tissue oxygen delivery, was also 
assessed after 5 minutes of femoral arterial occlusion. At baseline and after training, symptom-free walking time and maximal walking time were 
measured during a progressive treadmill walking test.
results: Compared to baseline, supervised treadmill training was associated with a significant improvement in both symptom free walking time 
(3.0±1.9 min vs. 7.1±3.9 min, p=0.01) and maximal walking time (7.2±3.8 min vs. 9.7±3.0 min, p<0.01). Measurement of mVO2 Tc (reflecting 
mitochondrial function) significantly improved after exercise training (91.6±38.1 sec vs. 52.7±20.8 sec, p=0.01). Meanwhile, total oxygen delivery 
measured by T1/2 and ABI did not significantly improve (96.4±57.9s vs. 82.1±52.8s, p=0.38; 0.73± 0.27 vs. 0.81± 0.32, p=0.3, respectively).
conclusion: Twelve weeks of walking training improved mitochondrial function and claudication in patients with PAD. By contrast, oxygen delivery 
measured with NIRS and limb blood flow by ABI were not significantly impacted. This suggests that the mechanism of exercise training’s benefits in 
claudication may be through enhancing mitochondrial oxygen utilization rather than improvements in oxygen delivery.
